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Abstract—Potentiometry, fluorimetry, dynamic light scattering, and transmission electron microscopy were 
used to study the aggregation properties of the complexes 1-hexadecyl-4-aza-1-azoniabicyclo[2.2.2]octane 
bromide with transition metal nitrates [Cu(II), Ni(II), Co(II), and La(III)]. The critical micelle concentrations, 
aggregation numbers, the degree of counterion binding to micelles, the size of aggregates, and electrokinetic 
potentials were determined. The complexes exhibited a high antimicrobial activity, and some of them proved to 
be more potent than the reference drugs. 
Keywords: monoquaternized 1,4-diazabicyclo[2.2.2]octane, complexes, surfactants, aggregation, biological 
activity 
Metal-containing surfactants are amphiphilic com-
pounds having not only ordinary, but also specific 
properties. Like traditional surfactants, amphiphilic 
metallocomplexes characteristically reduce surface 
tension, form self-assembled structures at critical 
micelle concentrations (CMCs), have diverse morpho-
logies, and are stable compounds [1]. However, metal 
imparts to them enhanced redox activity [2], magnetic 
properties [3], enhanced catalytic and biological 
activities, cytotoxicity and ability to bind to DNA             
[4–7]. Due to this, metallosurfactants have found ap-
plication in such fields as magnetic resonance imaging 
[8], thin-film optoelectronics [9], interface 
photophysics and homogeneous catalysis [10, 11], 
templating of mesoporous materials [12], directed 
synthesis of nanoparticles [13], etc.  
The practical potential of amphiphilic metallocom-
plexes and systems therefrom is much dependent not 
only on the type of the metal [1], but also on the nature 
of the ligand. Among the great diversity of structures, 
the complexes having cationic surfactants as ligands 
occupy a special place. As known, cationic surfactants 
are used as carriers for hydrophobic substances (includ-
ing drugs), catalysts, corrosion inhibitors, sensor 
molecules in pharmacy and diagnostics, emulsion 
stabilizers, and nanocoatings [14–16]. Furthermore, 
much research effort is presently focused on the use of 
cationic surfactants as gene carriers and participants of 
lipoplex formation, anticancer substances, as well as 
components of compositions for oil well stimulation 
[17, 18]. All this makes cationic surfactants promising 
candidates for complex formation with metals. 
The objects of our study are novel metallo-
surfactants formed by the monoalkylated (hexadecyl) 
derivative of 1,4-diazabicyclo[2.2.2]octane (ligand 1) 
and transition metal nitrates [Cu(II) (2), Ni(II) (3),              
Со(II) (4), La(III) (5)] with surfactant:metal ratios of 
2 : 1, 1 : 1, 1 : 1, and 2 : 1, respectively.  
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